Simultaneous cell capture and induction of apoptosis using an anti-CD95 affinity microdevice.
A microfluidic device is designed and demonstrated for the simultaneous capture and induction of apoptosis in Jurkat cells. In this unique case, the cell capture event initiates a biological process. The device features a single channel made from poly(dimethylsiloxane) sealed to a glass substrate. The channel is coated with a series of reagents used in affinity chromatography separations of cells. In this case, the antibody used to capture the cells is functional anti-CD95 which captures the cells by binding to the Fas receptor on the cell membrane and, at the same time, inducing apoptosis via the caspase 8 pathway. Cells retained on the surface of the channel are known to be induced to undergo apoptosis. Medium is flowed slowly through the channel to maintain cell viability while the cells undergo apoptosis. After 3 h, staining with Annexin V-PE and 7-AAD revealed that 43.5% of the cells bound to the anti-CD95 coated channel are apoptotic, whereas 7.9% of cultured Jurkat cells induced with anti-CD95 for 3 h and stained in the same way were determined to be apoptotic by flow cytometry. The device provides a method of determining when apoptosis is induced, maintaining cell viability for long-term analysis and observing cells in real time as they are exposed to reagents that affect apoptosis. In the future, the device will be an invaluable tool for the study of the temporal dynamics of apoptosis.